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Abstract. For a graph G of order |V (G)| = n and a real-valued mapping
such that the weight of all open neighborhoods is the same, the graph is said to be 1-vertex magic, or Σ labeled. In this paper we generalize the notion of 1-vertex magic by defining a graph G of diameter d to be D-vertex magic when for D ⊂ {0, 1, . . . , d}, we have that
is constant for all v ∈ V (G). We provide several existence criteria for graphs to be D-vertex magic and use them to provide solutions to several open problems presented at the IWOGL 2010 Conference. In addition, we extend the notion of vertex magic graphs by providing measures describing how close a non-vertex magic graph is to being vertex magic. The general viewpoint is to consider how to assign a set W of weights to the vertices so as to have an equitable distribution over the D-neighborhoods.
